The aim of this study was to determine the level of knowledge that nurses in the neonatal intensive care units (NICU) of a public birth center had about the use of the Neonatal Infant Pain Scale (NIPS) and to test how their scoring for NIPS changed before and after training. Thirty nurses applied the NIPS scale to newborns that were procedures considered painful. During the first and second evaluations, nurses diagnosed 30% infants as having pain and 70% infants as having an absence of pain. In the third and fourth evaluations, after the NIPS parameters had been explained, we observed an increase in the number of infants diagnosed with the presence of pain (65%). The results indicate the importance of formal training for the systemic evaluation of pain in newborns.
Introduction
For many years, it was believed that newly born infants particularly pre-term infants, felt no pain due to their neurological immaturity and inability to express emotions. Nevertheless, research has shown that neonates can and do experience pain [1] .
During their hospitalization in neonatal intensive care units (NICU), at-risk newborns are exposed to noise, continuous and intense light, and potentially painful invasive clinical procedures [1] [2] . However, approximately 50% of pre-term newborns do not cry in response to a painful stimulus. These infants' responses may differ from those of full-term infants. These infants may instead present physiological responses such as increased cardiac and respiratory fre- quencies, increased intracranial and arterial pressure, variable oxygen saturation of the blood, increased hormone levels and decreased insulin levels in response to painful stimuli [3] .
The sick newly born or pre-term infant presents an imbalance between subsystems autonomic, motor, behavioral states, attention-interaction and regulator, when subjected to painful procedures or an overstimulation. This imbalance in the autonomic system may cause the change in breathing patterns and bowel movements. Disorganized movements and changes in muscle tone can occur by instability in the motor system. In the system of behavioral state, instability results in changes in sleep-wake cycle resulting lack of sleep and energy loss [4] .
As physiological responses to painful stimulus, there are changes in neuroendocrine, respiratory and cardiovascular systems. In the neuroendocrine system evidenced hormonal changes are involving the pituitary, adrenal and pancreas, causing disturbances in the metabolism of proteins and carbohydrates [5] . As biochemical changes, variations in metabolism such as hyperglycemia, increased release of cortisol, catecholamines, glucagon, interleukin, growth hormone, endorphins, renin, angiotensin II, aldosterone, antidiuretic hormone and decreased secretion of insulin and testosterone. Bioelectric variations also occur as changes in the electroencephalogram and electrocardiogram [1] [5] .
In the cardiovascular system, there is observed increase in cardiac output as a result of increased heart rate, increased myocardial oxygen consumption, arrhythmias, hypertension, tachycardia, and changes in intracranial pressure and decreased oxygen saturation [1] . In respiratory system, the increase was observed in respiratory rate, oxygen consumption, mean airway pressure in respiratory tract and muscle tone [4] .
The pain is also associated with changes in behavior with changes in facial expression, body movements, crying and changes in autonomic symptoms such as tachypnea, hyperhidrosis, mydriasis, flushing, pallor and muscle tension [1] [4] .
The evaluation and measurement of pain are important components of the clinical management of pain. The appropriate evaluation of pain in diagnosis allows clinicians to determine whether intervention is needed, whether a treatment has been effective and to identify the care that is most effective in alleviating the patient's symptom [1] . These observations illustrate why health care professionals must be able to recognize neonatal pain.
Published literature mentions several scales that can be used to measure pain in infants, one of which is the Neonatal Infant Pain Scale (NIPS). This scale comprises six pain indicators, five behavioral and one physiological. Specifically, the parameters evaluated are facial expression, crying, respiratory standard, movements of arms, movements of legs and consciousness. It is useful in evaluating pain in both full-term and premature newborns, making it possible to differentiate between painful and non-painful stimuli in these children [6] . The evaluations are made in one minute intervals before, during and after the aggressive procedure [7] . It is not recommended their use in isolation and should means the presence of weak pain, the score 3 to 5 means the presence of moderate pain and scores between 6 and 7 means the presence of severe pain [7] .
Over the past years, much work has been carried out to develop tools to evaluate pain in the NICU and many scales, based on different pain indicators, have been developed for this purpose. These scales should be used according to different circumstances.
The Premature Infant Pain Profile (PIPP), developed by Stevens et al., is composed of seven behavioral, physiological, and contextual indicators, has established validity and reliability. It was developed to assess acute pain in preterm and term neonates [8] . The indicators are gestational age, behavioral state, heart rate, oxygen saturation, brow bulge, eye squeeze, and nose labial furrow, each measured from 0 to 3, with the total score ranging from 0 to 21. A total score of 6 or under indicates no pain; 12 or more points indicate moderate to severe pain
The CRIES (Crying, Requires O 2 for saturation above 95%, increased vital signs-heart rate and blood pressure, Expression, Sleepless) was developed by supplemental oxygen required and heart rate increased [10] .
The CONFORT scale was developed to measure postoperative pain in intensive care environment to assess the distress and comfort in ventilated children.
This scale comprises eight indicators. Six of the indicators are behavioral ones (alertness, calmness, muscle tone, movement, facial tension, and respiratory response/crying), and two are physiological indicators: heart rate and mean arterial pressure [9] .
The evaluation of neonatal pain is a difficult task for health professionals, but with the appropriate technical and scientific knowledge and a precise evaluation tool, pain evaluation will be feasible. Empiricism and under-treatment can be avoided, and pain level can become a fifth vital criterion used to promote neonatal welfare.
This study aimed was to determine the level of knowledge that nurses in the 
Methods
The NICU of a public birth center in Aracaju County, has 10 beds, with terciary level of acuity, pre-term newborns is the population served. The NIPS scale was chosen compared to other tools, particularly for the NICU, because it was already an usual way to assessed the pain in use at the NICU.
A quantitative survey was performed at the NICU. Thirty nurses in the unit took part in the research from December 2009 to May 2010. They have a choice to participate or no. All agreed to participation. The nurses were blinded to any aspect of the study purpose or methods.
A questionnaire was given to gather personal and professional data about the nurses and determine their ability to evaluate pain in newborns using the NIPS scale. All data were collected at the birth center. A score of zero it was considered no pain, one to two, as weak pain, three to five as moderate pain and six to seven as severe pain.
Even if the nurse has knowledge about the situation in which there was the newly born infants, it is considered hit when the professional diagnosed the presence of pain during the procedure becomes invasive, aggressive, uncomfortable and potentially painful and occurring variability of oxygen saturation and increased heart rate in newly born infants or if the professional diagnosed the absence of pain when the child was subjected to non-painful procedures, with no variation in oxygen saturation and heart rate. The error was considered that, even during painful procedures, the professional diagnosed the absence of pain, or when during painless procedures, there was the diagnosis of the presence of pain.
To avoid bias of change in diagnosis, it was considered the proximity of the cradles and it was respected the one-minute interval between the explanation of Even if the nurse has knowledge about the situation in which there was the newly born infants, it was considered able to perceive the symptom when the professional identified the presence of pain during the procedure becomes invasive, aggressive, uncomfortable and potentially painful and occurring variability of oxygen saturation and increased heart rate in newly born infants or if the professional identified the absence of pain when the child was subjected to non-painful procedures, with no variation in oxygen saturation and heart rate. The disability was considered that, even during painful procedures, the professional identified the absence of pain, or when during painless procedures, there was the identification of the presence of pain. 
Results

Characterization of the Nurses
Socio-Demographic Data
The study group was composed of the 30 nurses of NICU. All subjects were female, with an average age of 32.9 ± 6.9 years (minimum 23, maximum 46). Twenty nurses (66.6%) had taken graduate specialization in public health, five (16.6%) had not and five (16.6%) were currently taking it. It was clear that none of the professionals had any specialization in pediatrics, neonatology or master course. The education background and work experiences of the nurses ranged from seven to nine years.
They recognized the neonatal pain and used behavioral and physiological parameters to assess it, but they didn't know scales for pain assessment. The failure to use the NIPS scale was promoted by the lack of parameters for its interpretation during the recognition of pain. Additional socio-demographic data are shown in Table 1 . Table 2 shows that the majority of the nurses (n = 21, 70%) were not aware of any scale that could be used to evaluate the neonatal pain, while just nine nurses (30%) knew of at least one scale and a maximum of three scales. The NIPS, PIPP (Premature Infant Pain Profile), CRIES (Neonatal Postoperative Pain Evaluation Score), NFCS (Neonatal Facial Coding System) and PAIN (Pain Assessment in Neonates) scales, as well as the COMFORT scale of sedation (COMFORT Score), were familiar to some of the nurses. In the first and second evaluations in which nurses used the NIPS scale without an explanation of the parameters used for its interpretation, 18 (30%) infants were identified with pain, and 42 (70%) were identified as having no pain.
In the third and fourth evaluations, after nurses had received an explanation of the parameters of the NIPS scale, we observed an increase in the number of children identified with pain (n = 39, 65%) and a decrease in the number of children identified with no pain (n = 21, 35%).
There was a statistically significant difference in the nurses' responses between evaluations 1 and 2 and evaluations 3, 4 and 5, which indicates that the explanations of the NIPS scale parameters affected the nurses' ability to assess pain in newborns ( Figure 1 ).
In evaluation 1, the nurses' ability to observe the presence of the pain was 
Discussion
Thirty nurses (average age 32.9 ± 6.9 years) took part in this investigation. Authors report that the accuracy of health professionals' evaluation of pain in children increases with the age of the observer [11] . The influence of age of the observer was not found when the pain of pediatric patients is evaluated [12] .
None of the professionals in this study had a specialized background in either pediatrics or neonatology. The professional experience of the nurses in this study reported among seven and nine years. Professional assessment of pain in newborns can be influenced by personal, professional, and socioeconomic characteristics. The professional experience and personal and socio-economic characteristics of the professional responsible for neonatal care may influence their perception of pain [13] . Health professionals who have received more instruction are better able to precisely evaluate pain [13] [14] . Health professionals and caregivers with more experience are more sensitive to the presence and intensity of pain [14] . However similarly to this research Breau et al. verified the length of professional experience does not influence the observer's interpretation or recognition of pain [15] .
We verified that the majority of the nurses in this study did not know of any scale that could be used to evaluate pain in newborns. Very few of the nurses knew thereof more than one scale. These findings were comparable to those reported elsewhere. Others authors reported on the difficulty of health profession- This study showed that nurses' ability to evaluate pain was improved by an explanation of the parameters of the NIPS scale. When the results of evaluations 1 and 2 (before the explanation of the NIPS scale parameters) were compared to those of evaluations 3, 4 and 5 (after explanation), we observed an increase in the frequency of the correct diagnosis of the presence of pain. As it was demonstrated previously signs of pain, but may be those most in need for appropriate intervention [17] .
At-work education programs can successfully improve workers' practical skills and help create more capable health professionals. In the nursing profession, the process of education is fundamental to producing qualified professionals and ensuring that the highest possible level of care is achieved [18] . The author suggest that such a process favors personal development and raises the level of professional satisfaction as productivity improves.
Conclusions
This study showed that even though the occurrence of pain in the neonatal period was recognized, professionals had no knowledge of scales available for its evaluation.
The study described a clear increase in the number of professionals who were able to identify the presence of pain after they had received explanations of the parameters of the NIPS scale of infant pain evaluation. This result affirms the importance of team training techniques and suggests that this tool should be used consistently so that pain can be evaluated and treated systematically.
It is absolutely necessary to invest in the preparation of these professionals to improve the technical capacity of the unit as well as individual nurses' sensibility and understanding of how to treat neonatal pain.
